ABSTRACT
Introduction
The World Health Organisation (WHO) defined quality of life as "individuals' perceptions of their positions in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns." 1 A patient with tuberculosis faces several physiological, psychological, financial and social problems. These problems have a great impact on the well being of the patient and impair the quality of life of the patient suffering from tuberculosis. Quality of life indices, which focus on patients' own perception of disease, provide additional information that cannot be obtained from conventional clinical and functional measurements. 2 Although, tuberculosis is no longer among the 10 leading causes of death, it is still among the top 15, killing 1.3 million people in 2012 and second only to human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS) among infectious diseases. 3 The disease is concentrated in developing world, and 80% of all cases occur in the 22 highest-burden countries, Nigeria inclusive. 4 Sputum negativity and weight gain are the only positive prognostic indicators usually considered in the disease management and not in other dimensions of health. There are numerous aspects of active TB disease that may lead to a reduction in HRQOL. Standard anti-TB treatment requires prolonged therapy (at least 6-8 months) with multiple potentially toxic drugs that can lead to adverse reactions in a significant number of patients. 5 There is considerable social stigma associated with active TB, leaving the individuals feeling neglected and isolated from their friends and families 6, 7, 8 because they are perceived as sources of infection leading to a long-term impairment in patients' psychosocial well-being. 9, 10 Diagnosis of TB can also lead to depression and anxiety. 11 The patients also do demonstrate lack of knowledge regarding the disease process and its treatment, which may contribute to feelings of helplessness and anxiety. 12, 13, 14 There are many studies on health-related quality of life among tuberculosis patients around the world. One of these studies reported significantly lower mean scores than the controls for overall QOL and its domains. 15 The most affected domains were physical and psychological while social domain had the highest scores in a study using WHOQOL-BREF instrument. While some studies reported to have poorer HRQOL in older people than younger ones, 16, 17 other study 18 did not report a significant associations between gender, age and HRQOL in TB patients. On the other hand better HRQOL was correlated with higher income, higher education, better housing conditions, better social security and closer relationships with family members and friends. 18 The impact of chronic health conditions like TB on the QOL of patients in sub-Saharan Africa with scarce resources to ameliorate disability may be quite different from that of the other parts of world where the studies were conducted. This study, therefore, provides an opportunity for transcultural comparison of HRQOL in TB using a widely accepted instrument, WHOQOL-BREF in a resource-poor developing country, Nigeria.
Materials and methods
A cross sectional study was carried out in the TB clinic of the Department of Family Medicine, University of Ilorin Teaching Hospital Ilorin. Ilorin is the capital of Kwara state, North Central Nigeria. The Clinic serves as a referral centre for primary and comprehensive health care centres within and around Kwara state. Enrolment into the Clinic is based on positive sputum smear results and/or radiographic features suggestive of TB, in patients who present with clinical signs and symptoms suggestive of tuberculosis. The hospital record shows that two hundred and fifty seven (257) patients received treatment in the clinic in the previous year. The sample size was determined by using Fisher's statistical formula for estimating minimum sample size in health studies. 19 An approximated sample size of 154 was used for the study. One hundred and fifty four patients that satisfied the inclusion criteria were selected using systematic random sampling technique. All adult PTB patients, attending the TB clinic of the Department of Family Medicine at University of Ilorin Teaching Hospital, who have had at least two months of anti-tuberculosis drugs and gave their consent to participate in the study, were included. Excluded were patients with other chronic medical illnesses e.g. HIV, Hypertension, Diabetes, Chronic Obstructive Pulmonary Diseases (COPD). Also excluded were patients with diagnosed major psychiatric illnesses and patients with extra pulmonary Tuberculosis. Instruments of the study Socio-demographic characteristics: This section included the respondents' age, sex, and religious affiliation, level of education, marital status, occupation and ethnicity. The respondents were grouped into different occupational classes using Oyedeji's socioeconomic classification model25 this is a local instrument for social status stratification based on individuals' occupations and educational achievements. This has been found to be relevant and suitable for this study area.
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WHOQOL-BREF: Quality of life was evaluated using the World Health Organization Quality of life (WHOQOL-BREF) instrument. The WHOQOL-BREF questionnaire assesses the QOL of patients over the preceding two weeks. This questionnaire has good psychometric properties 1, 21 and has been validated and used in previous studies in Nigeria. 21, 22 The Yoruba version of this instrument which has been validated and adjudged suitable and relevant for QOL studies in Nigeria 22, 23 was also used in this study. In contrast to many other quality of life instruments such as Dhingra and Rajpal (DR-12) and Short-Form 36 (SF-36), WHOQOL-BREF includes a domain on environment. This is considered necessary as environment plays a major role in determining health status, mediating disease pathogenesis and limiting or facilitating access to health care. Categorization was done depending on whether the respondent's score in each domain was < (less than) the mean -1 standard deviation (minus 1SD) which was graded 'poor', a score of mean ± 1 SD, 'fair' and a score of > mean + 1 SD, 'good'. Ethical clearance to undertake the study was obtained from the Ethical Review Committee of the University of Ilorin Teaching Hospital. And the subjects were adequately informed about the nature of the study before obtaining their consent. The pretesting revealed that intervieweradministration of the questionnaire would be the best option considering the varying educational status of the study population. In such situation the interviewer read out the questionnaire to nonliterate respondents. 
Data analysis

Results
A total of 154 patients were recruited for the study. Most of the respondents (60.1%) were below the age of 38years and the mean age was 36 ± 13years. Majority of the respondents (61%) were male. Most of the respondents in age group 18-27years, (38.3%) had good grade, 28-37years, (48.9%) had fair grade, 38-47years, (40.7%) had good grade, 48-57years, (43.8%) had both good and fair grades each and above 58years (58.8%) had fair grade. Most males (43.6%), had fair grade while (41.7%) of females had good and fair grades each. The majority of the Yoruba ethnic group (43.1%) had fair grades, Hausa (37.5%) had both fair and poor grades each, Igbo (50.0%) had fair grades while (50.0%) of the minority ethnic groups had good grades. Majority of the respondents in all the age groups, both gender and the different ethnic groups in this study had fair grades except for the minority ethnic groups of which majority (50%) had good grades. None of the associations were statistically significant (p> 0.05) ( Table 1) . Most of the respondents who had no formal education (51.6%), primary (42.5%), and secondary (42.1%) had fair grades but tertiary (40.0%) had good grades. The respondents who are single (39.7%) had good grades while married (50.6%), separated (50.0%), and widowed (50.0%) had fair grades and (55.6%) of the divorced had poor grades. Majority of the respondents from religious affiliations, different educational levels, various marital status and the different ethnic groups in this study had fair grades. Most of the respondents in class II (64.3%) and class III (46.4%) had good grades while class IV (58.6%) and class V (54.8%) had fair grades. All the associations except for that between marital status and overall quality of life were not statistically significant (p>0.05) ( Table 2 ).
The highest score in the QOL rating was (12.54 ± 3.03) in the physical health domain while the lowest score was in the environment domain (11.10 ± 1.82) then followed closely by psychological domain with the score of (11.44 ± 2.63). 
Discussion
Measurement of the HRQOL adds a new dimension to the evaluation of TB programmes. With the development of effective treatment strategies where mortality is likely to be minimal, the focus of TB management has shifted to the reduction of illness-related morbidity. In this context, this study highlights the health-related quality of life and its determinants among tuberculosis patients attending the TB clinic. In this study, the least affected was the physical health domain which assesses the impact of disease on the level of independence, activities of daily living, pain and discomfort, dependence on medicinal substance, lack of energy, sleep and rest, mobility and capacity to work. The environmental health domain which was the most affected assesses the financial resources, physical safety and security, quality of home environment, quality and accessibility to health and social care, transport and opportunities for leisure activities.
On the other hand, the psychological domain which assesses the impact of self-esteem, positive and negative feelings, bodily appearance and spirituality follows closely, then the social relationships domain which assesses social support, personal relationship and sexuality. This finding was contrary to those of the previous studies 24, 25 in which the physical health domain was the most affected by tuberculosis and also had the fastest recovery with treatment while the environment and social relationship were the least affected. The psychological health impairment was ranked second among the most impaired health domain by tuberculosis similar to the finding in this study, and the impairment tends to persist for a longer term than others. 24, 25 The differences observed in this study, may be attributable to the fact that the study area Ilorin, is a city in sub-Saharan Africa with limited resources and different cultural and socio-demographic background compared to the Asian countries where the previous studies were done. Although, anti-TB drugs are free in this Centre, patients and/or their family members have to bear the financial burden of transportation fees, loss of wages, laboratory investigations, nutritional requirements and management of drug-related adverse conditions. Furthermore, the respondents in this study were pulmonary tuberculosis patients who have had treatment for at least two months, which is long enough for improvement in physical signs and symptoms (usually 2-3weeks) for tuberculosis patients on treatment. 4 The impairment in psychological domain highlights the fact that TB patients in this study like previous studies 24, 25 may have reduced self-esteem and negative feelings about their disease conditions and how they are perceived by other members of their families and communities. These patients therefore, need the care and support of their family members, the community as well as Nongovernmental Organizations (NGOs) to cope with the psychosocial impacts of the disease and/or its treatment. This would most likely improve adherence to anti-TB and subsequently reduce the increasing burden of drug-resistant tuberculosis.3 In contrast to the general population, healthrelated quality of life (HRQOL) of TB patients were still found to be fairly impaired in all health domains assessed in this study despite at least two months of anti-TB drugs. This supports the findings in a similar study, which concludes that TB patients have poorer HRQOL compared to the general population after treatment, despite achieving clinical and bacteriological cure. 25 Many studies reported conflicting evidence about the associations of socio-demographic factors and health-related quality of life among TB patients. 24, 26 In this study there were no statistical significance in the associations between sociodemographic factors and health-related quality of life. The older participants in this study had low percentage of respondents with good grades especially in the physical and environmental health domains. Although this finding is not statistically significant it shows poorer HRQOL among older people in this study. This is understandable, as the decline in health and physical function has been assumed to be inevitable consequence of biological ageing. There were similar findings in previous studies but the physical and psychological domains were the worst affected in those studies. 27 In this study, associations were observed between overall QOL, health satisfaction and environment health domain with level of education of the respondents. These associations, although not statistically significant were similar to what was reported in a study, which shows that the better the level of education, the better the HRQOL of TB patients. 18 This possibly highlights the fact that people with formal education tend to have better financial status and better understanding of the nature of the disease and its treatment hence have the ability to cope better. This study revealed that lower occupational classes were associated with poorer HRQOL in most of the health domains. Similar relationship was found in previous studies, 24, 25 probably because the higher occupational classes have higher income. People with better income may have better standards of living and possibly more enlightened, thus better HRQOL. The observation in this study shows that a lower occupational class is not a predictor of a poorer physical health. This probably reflects the fact that most of the respondents belong to the same low socio-economic class and cultural background, hence have similar responses to their physical health related issues. The respondents in occupational class IV were the worst affected in all health domains in this study. This highlights the fact that most of the respondent in class V; the unemployed, housewives and students are dependent on other people of usually higher occupational classes who share their burden of the disease while the respondents in class IV; mostly the labourers, petty traders and messengers usually bear the full weight of the burden of their disease condition alone. In this study, participants that were previously married; separated, widowed and divorced had significantly poorer overall quality of life compared to the single and married participants. Earlier studies 25 did not consider the relationship between HRQOL and marital status. In this study, there was a significant association between patient sputum smear results and HRQOL. A similar relationship was observed in another study, 24 in which patients who had sputum smear conversion after intensive phase of treatment had better HRQOL compared to those who did not convert. This further justifies the use of sputum smear conversion as a positive prognostic indicator in TB management programme. This present study, revealed a significant relationship between the weight status and HRQOL. This also conforms to an earlier study that reported a positive correlation between weight gain and HRQOL. 25 This finding further highlights the importance of anti-TB drugs in the management of tuberculosis because they improve the physical signs and symptoms of patient suffering from tuberculosis e.g. improvement in appetite results in weight gain, and consequently better health-related quality of life of the patients.
Conclusion
This study observed that health-related quality of life of patients with tuberculosis after at least two months course of anti-tuberculosis drugs were fairly impaired in all domains. The two most affected health domains by tuberculosis in this study was environment health which assesses the influence of factors like financial resources, the work environment, accessibility and quality of health and social care, transport, freedom, physical safety and security, and opportunities for leisure activities on HRQOL. It is followed by psychological health which assesses the impact of the patients' own thoughts about his/her body image and appearance, negative and positive feelings, selfesteem and personal beliefs on HRQOL. The occupational class, age, gender and educational status were found to be the determinants of health related quality of life of patients with tuberculosis. There were also, significant relationships between HRQOL and the objective clinical parameters; weight gain, sputum smear conversion which are used as the positive prognostic indicators in TB management programme.
